JOHN R. PAUL
Before attempting to evaluate Nathan Smith's contributions to the story of typhoid fever, we should first glance briefly at the history of this disease prior to the turn of the eighteenth century, for this is the date which really marks the commencement of our narrative. In doing so, however, I shall not attempt to start with the very beginnings of our knowledge of typhoid fever. It is perhaps sufficient to recall that as the disease begins to take form out of the obscurities of the past, we experience the usual difficulties in determining actual priority of description. We also know that a particularly confusing feature hangs like a heavy pall over its history in the question of terminology, and the use of the word typhus. This unfortunate term may be laid at the feet of Hippocratest and was applied to cases of protracted fever in which stupor was a prominent symptom. It was meant to be a broad term, for Hippocrates recognized no less than five different varieties of typhus. Probably the disease which we now call typhus fever was included in this group, but the term typhus as employed today is certainly but a shadow of its former self. How it was that the broad concept of Hippocratic typhus, or the grouping of diseases with fever and stupor managed to prevail for some twenty centuries may seem incredible to us, but we should remember that few subjects proved to be a greater stumbling block to early physicians than did the question of unexplained fever.t When fever was accompanied by certain gross lesions of the body such diseases could be explained, and physicians could classify them on the basis of the supposed inciting lesion; but when fever was present without visible or palpable lesions, the idea arose that the fever itself must actually represent the disease, and it followed, *Read before the Beaumont Medical Club, December I3, I929. tHippocrates' TV1pqxbbTg auoJe-r; implied a fever accompanied by stupor.
Galen's usage, although more definite, went rather far afield when he defined typhus as a continuous, ardent, but symptomatic fever which developed as a result of erysipelas of the liver.
tAs late as I794 we find this definition being given: "A fever is a disease which no knowledge of the structure or action of the human body as far as it is at present known could give the smallest ground for supposition that the disease could ever have existed."4 YALB JOURNAL OF BIOLOGY AND MEDICINE, VOL. 2, NO. 3 therefore, that such 'diseases should fall into a distinct group, namely: Febres. These were divided into subgroups on the basis of their duration, such as short fevers, intermittent fevers, continued fevers, etc. Under the continued fevers came Hippocratic typhus, including, no doubt, typhoid fever, and here it lay buried for centuries practically out of reach of the medical historian who generally finds it more profitable to follow his quest from other angles than to spend his time searching among the continued fevers of the Middle Ages for the first recognizable signs of typhoid. Consequently the earliest accredited description of this disease owes its identity to the fact that a special point was made of differentiating it from the usual continued fevers, and it was logical that its infectious nature should have been seized upon by some observant individual as a method of differentiation. This observant one proved to be Thomas Willis. He described in I659, under the heading of IDe Febribus Pestilentibus, an epidemic which had occurred among the Parliamentary troops in the Civil War in the reign of Charles I.23 He deserves the credit of having first differentiated the disease on clinical grounds. He mentions a house epidemic in a family of five, and describes the headache, nosebleed, delirium, an eruption like flea bites, diarrhea, abdominal distension, intestinal hemorrhage, and a long course with slow recovery or gradual progress to a fatal outcome. It was a good clinical description, but the seed seems to have fallen upon stony ground.
Later, independent descriptions cropped up here and there under a variety of different names, but none of them were particularly successful in establishing the disease as a clinical entity. Sydenham 
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The latter, in I752, had written a description of Jail and Hospital Fevers which might apply either to typhus or typhoid fever. It contained relatively little that Hippocrates had not said about this typhus, but nevertheless it became more or less of an accepted standard which was handed down in British text-books for a period of almost seventy-five years. Pringle's autopsy findings should have embellished his work, but they led him to the conclusion that while many different internal lesions occur in typhus the seat of the fever was sometimes connected with inflammation of the brain. As was the contemporary custom, the actual autopsy was performed by a technician or surgeon while the physician interpreted the results. Pringle's technician was an apothecary named Mr. Breach. In one of his cases of typhus Mr. Breach found abscesses of the brain, and in two others "the whole cortical and medullary substance was uncommonly flaccid and tender". But, Pringle remarked: "suppurations of the brain were not constant". In another case it was noted that the large intestines were "corrupted". "That man", he adds, "went off with a looseness". We do not know to what extent Pringle is responsible for the belittlement of autopsy findings in so-called cases of typhus which pervaded English medical circles in the eighteenth century. Of course the autopsy had not as yet come into its own, but we do know that a general feeling arose that a variety of different lesions could occur in typhus and that consequently dissections were not a particularly useful aid to diagnosis.
Intermingled with the current discussions of continued fever and typhus, it was natural that some attention should have been paid to the theories bearing upon the causes and origin of fevers. In the late eighteenth century, two theories were in the ascendency, those of Cullen and of Brown.* Once Cullen's theory of fever and the somewhat divergent theory of Brown had been promulgated it seems to have been impossible for contemporary English writers on the subject of a febrile disease to avoid being drawn into a more or less incomprehensible discussion, often filling hundreds of pages on the merits of the two theories, particularly the latter.
Cullen's theory, in brief, postulated that sedative powers applied *William Cullen (I712-1790) had held the chairs of Medicine and Chemistry at both Glasgow and Edinburgh where his influence had been far-reaching indeed, while John Brown (I735-I788), also of Scotland, has been styled as Cullen's ungrateful pupil. I72 to the nervous system diminished the energy of the brain producing debility; this debility in turn stimulated the heart and great vessels and from this abnormal situation fever arose. Brown's theory, on the other hand, held that excitability as the result of stimuli was a fundamental phenomenon of life. Debility resulted from exhaustion as the result of an excess of stimuli or the withdrawal of stimuli and this was the most frequent cause of fever. The Brunonian theory held the attention of Europe for a quarter of a century, "dazzled as it were by its lustre", and, according to Garrison,5 a students' brawl between Brunonians and non-Brunonians at the University of Gottingen in 1802, lasted two whole days and finally had to be put down by a troop of Hanoverian horse. Meanwhile learned doctors constantly wavered in their writings on fever between excitement and debility.
Another influence which was generally felt throughout Europe in this era of theories and systems was an expression of the renewed attempts to classify disease. The first accepted nosological system of this period was that of Sauvages of Montpelier who, because he was a botanist, sought to group diseases in classes, orders, and genera just as contemporary natural scientists were doing with plants and animals. This system appeared in I762. There is no doubt that its appearance is a landmark in the history of medicine or at least an important step in the rationalization of concepts of disease, but,. although Sauvages himself was particularly interested, in febrile diseases and is said to have observed and described an epidemic of typhus along the Spanish frontier in I76i, he was unable to propose any better classification of fevers than that which in its essence had been offered by Hippocrates.* We find therefore no evidence that the Febres Pestilenti of Willis, the Morbus Mesentericus of Baglivi, or the Morbus Mucosus of Roederer and Wagler was *In Sauvages' system the fevers were divided into three fundamental orders: (i) Continued; (2) Remitting; and (3) Intermitting. Five varieties of the first order are listed: (i) Ephemera, lasting two to four days; (2) Synocha, or inflammatory fever lasting two weeks; (3) Synochus (or Boerhaave's continued putrid fever), lasting two to three weeks and accompanied by prostration, fetid breath, etc.; (4) Typhus (of Hippocrates), characterized as a malignant and nervous fever lasting more than two and sometimes more than three weeks, accompa.iied by prostration, somnolence, delirium, exanthems, etc.; (5) Hectica, a fever of less intensity in its symptoms but one which occasionally lasted for months.
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considered of sufficient importance to hold an individual place in the system. This classification was soon enlarged and modified by Linne, Cullen,* and others, who clung to the essence of the original system, although numerous subdivisions were created at the discretion of the author. As a result, certain mythical diseases with the nosological stamp of approval upon them became, as it were, veritable dogmas, which would have collapsed sooner than they actually did had not the useful compromise been allowed of combining several kinds of fevers in a single case so that many a case began with Synocha and terminated with Typhus.
Such were the teachings with regard to continued fevers in I796-7, when Nathan Smith, then a young practitioner of medicine, journeyed to Edinburgh and later to London in order to spend a year completing his formal medical education. On his return to America he again established himself in practice in New England, but it was not until some twenty-five years later that he published his observations on typhoid fever.18 How little the learned doctrines affected his ability to observe, describe, and treat typhoid fever may, however, be gathered from the following.
II
During the first quarter of the nineteenth century, while Nathan Smith was busy with practice and teaching in New England, great progress was being made in Europe, and we cannot but speculate as to how close a touch he kept with the advances, although we can detect nothing in his writings which refers to them. In Vienna, vonHildenbrand seems to have had some appreciation of the differences between typhus-and typhoid fever and he published a treatise on this subject in i8io,8 calling the former the simple, regular typhus, and the latter the irregular typhus. But it was in France that the real advances were made by the rising school of pathologists. He then goes on to give his own account of the disease which he had come to know so well. This classic work entitled, A Practical Essay on Typhous Fever, which is only eighty-five pages in length, has been referred to by Welch as: "A fresh breeze from the sea amid the dreary and stifling writings of most of his contemporaries. The disease which he here describes is typhoid fever, and never before had the symptoms been so clearly and accurately pictured."22
As to the essay itself, I will not attempt to abstract its contents, but would rather urge those who are interested to read the original. A few points may, however, be mentioned. He first speaks on the subject of contagion and after mentioning several family epidemics says: "it is impossible for me not to believe this fever contagious, though it may not perhaps be so certainly and readily communicated as some other contagious diseases". In developing this theme he gives us the key-note of his observations in stating that: "if it can be communicated from one person to another it has a specific cause". The idea of specificity enabled him to look upon the disease as a definite clinical entity, as a disease sui generis and not a "state of fever". He holds no brief for its "admixture with other fevers", which you may recall was a compromise indulged in by the strict follower of the current nosologies.* *Nathan Smith had taken a stand on this point almost twenty years before he wrote the Essay on Typhous Fever. In a letter to Dr. George C. Shattuck of Boston, written in I8o6, he emphasizes it in taking issue with the views of Dr. Benjamin Rush. 
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This ability to recognize typhoid fever as a distinct and familiar entity gave him a great advantage and through it he recognized the principle of acquired immunity in this disease. He speaks of it characteristically: "My own personal experience is strongly in favour of the opinion I have advanced of the non-liability of the same individual, to a second attack of typhus; for during the twentyfive years since I first attended patients in this disease, and in that time I have visited many hundreds, and have witnessed its prevalence several times in the same village, I have never known nor heard of its recurrence in the same person."
His remarks on "the remote and proximate causes" are the only ones in which he draws upon current medical theories and the late nosological arrangements.* It is easy to see that his heart is not in this section of the work to quite the extent that it is in others, but he terminates with this happy statement about the origin of fever in this disease. "The analogy between the inflammatory and febrile action is so great that we may with confidence rely on the similarity of cause."
Twenty pages are devoted to a description of the clinical features of the disease. We find in it essentially the story of a long, wasting illness in which the reader's sympathy for the sinking state of the patient is elicited, but in the course of this graphic description not many of the physical signs which can be detected through clinical observation alone are omitted. The symptoms and signs are given roughly in the order in which they appear; the insidious onset with headache and malaise, proceeding often to a series of mental manifestations such as delirium, coma, insanity, etc., with loss of memory and impaired hearing. We then have the patient arriving at the state where, "the eyes present a peculiarly heavy and languid appearance. . . The voice is altered from the beginning. Early in the disease it is usually rather plaintive and small, but as it advances, and more particularly in bad cases, it becomes guttural, and at last truly sepulchral."
Other signs which he describes are the appearances of the patient who is "generally inclined to lie on his back, and he insensibly slides down towards the food of the bed". The characteristics of the tongue at different stages of the disease, the dicrotic pulse, nose-*In the entire work only six medical references are quored.
bleed and intestinal hemorrhage, the distinctive odor which arises from the patient, the peculiarly dry and dirty appearance of the skin, the appearance of boils in the advanced stages, and in some instances enlargement of one leg and thigh as a complication, are all faithfully included in the description.
Perhaps one of his most revolutionary observations was that he believed the disease to be self-limiting, it "has a natural termination, and if it does not end fatally when uninterfered with it gradually exhausts itself and disappears, . . for during the whole course of my practice I have never been satisfied that I have cut short a single case of Typhus". It takes little imagination for us to appreciate the courage that was required of him to make the above statement when we realize the extent to which physicians all about hina were confident in their therapeutic powers. In fact, we may contrast his statement with one written a year previously by an eminent Connecticut practitioner who voiced a more popular doctrine, namely: "the writer is free to acknowledge that he never saw a regular case of Fever either run its course, or prove fatal, that might not fairly be attributed to some obvious neglect or mismanaagement, oI the part of the patient or nurses or physicians"."
Nevertheless, in spite of the humble admission of the limits of his power, Nathan Smith devotes forty pages of his essay to the question of treatment, starting with this statement: "It does not follow, because we have no expectation of arresting the disease that we are to neglect doing anything." A good deal of his therapeutic advice consisted in cautioning against the use of the drastic medicines then in vogue. His general plan was to follow the patient carefully and to treat unfavorable symptoms as they arose, bleeding only occasionally when "there is great pain accompanied with a sense of fullness in the head", using emetics for nausea, mild laxatives rather than purgatives, opium for diarrhea, bitters and dilute acids for "preserving the powers of the stomach". He turns his attention particularly to hydrotherapy and three pages are devoted to the use of cool air and sponging. There is little doubt as to his stand on the question of fluids, and his full realization of the dangers of dehydration. He says: "When persons, sick of this disease, desire cold water to drink, it should never be denied them-they should be allowed to drink ad libititm. . . Cold water, or water acidulated with one of the vegetable acids, small beer or brisk cider are the drinks which are usually preferred." The diet was to be bland and suited to the patient's needs. The general management of the case called for preparations for a long illness and, last but not least, cleanliness of the sick-room and of the dishes used by the patient.
In retrospect we cannot but pause to consider for a moment the factors which enabled him to write such an account of this disease from clinical data alone when so many others had previously failed. Granted of course that he was a keen and patient observer, there probably were other factors which proved of assistance in elevating him above the legions of physicians who for centuries before him had cared for countless numbers of patients suffering from typhoid fever. It is difficult to accept his formal education as the major factor. But we can perhaps see something in the environment in which he worked which may have been a contributory one.
Our first question is whether the disease in New England could have been sufficiently isolated from modern typhus or other "continued fevers" to produce a satisfactory setting for its study. Such had apparently not been the case in England, where the frequent coexistence of more than one type of "continued fever" had led to the greatest confusion. Another environmental aid might have existed in the large area of territory which he covered in the course of his practice and educational work, extending through rural districts and essentially small communities where one might have followed the comings and goings of epidemic disease with more ease than in a large city. Certaiinly the epidemic at Dartmouth College with which he was confronted in his early years of practice, occurring as it did, in an isolated community must have been an ideal opportunity for an acquaintanceship with the disease. And, finally, we might also ask whether the fact that Nathan Smith was a free-lance in the community which he served, a pioneer, untouched by the doctrinal methods of teaching which permeate the best of well-established medical schools, may not have been an added stimulus to him, giving him that independence of thought which is perhaps so dangerous for most physicians, but so valuable to a man of his calibre.
When we come to review his essay critically it is difficult to enumerate as single items the contributioins which were made to our knowledge of typhoid fever except that it is a clinical description of the disease which had never before been equalled. Most of the advances made by others of his generation were in the realm of gross morbid anatomy, but in this field he contributed nothing. There is no mention of his having performed autopsies on any of his cases. He is quite frank in admitting his ignorance of the internal lesions which may be present in this disease, or the pathological processes at work, although he is inclined to believe that local inflammation exists somewhere in the body, and he doubts whether it is "that kind of which we generally denominate phlegmonic or which tends to suppuration".
If we proceed to analyze his account we find what seem to be omissions here and there, but the important thing is that the story hangs together too closely to warrant its being dissected piece-meal. Nathan Smith was really not so much concerned with adding new facts for the sake of adding them as he was with clearly defining as a clinical entity the disease which he had come to know so well. Perhaps it is the very fact that he championed the individuality of the disease which makes a particular appeal to us today. His point of view fits in so well with our ambitions, with our attempts to clarify disease pictures, to recognize clinical entities, which has indeed become one of the major functions of the modern internist. It is quite possible, of course, that a future generation may not feel this bond with Nathan Smith and may look with more favor upon a different approach to the subject, as for instance, that of Sydenham and his epidemic constitutions, or those who withdraw from the application of rigid diagnoses to diseased states. But, be that as it may, we do find solace in Nathan Smith and for this reason we should enjoy him while the flavor lasts. His name may not rank as high as the other great names which we associate with typhoid fever in the immediately following years,-Bretonneau, Louis, Gerhard,* and the subsequent figures of the bacteriologic era, but our es-*America's next contribution to the history of this disease is perhaps too well known to be reviewed but briefly here. In 1833 W. W. Gerhard, a young American physician who had worked with Louis in Paris, returned to Philadelphia to assume the position of Resident Physician at the Pennsylvania Hospital. Here he found that the cases of "continued fever" then prevalent were identical, clinically and anatomically, with the typhoid fever which Louis had characterized by lesions in the ileum. Two years later when an epidemic of typhus developed in Philadelphia, he was able to differentiate this disease, which he had previously seen in Edinburgh, from typhoid fever.6
